A low cost biosorbent, prepared from macadamia nut shell by ultrasonic and alkali treatments, was studied to investigate the mechanism of methylene blue removal and optimization of the adsorption process. The adsorption mechanism was explored through a comparative research with four kinds of adsorbents. Response surface methodology was used to find out the major factors influencing methylene blue adsorption capacity and the interactions between these factors, and optimize the operating variables as well. The results indicated that the modification process changed the surface charge and exposed functional groups on the adsorbent surface. Electrostatic adsorption and hydrogen-bond interaction in the aqueous solution were the major adsorption mechanism. Response surface methodology was applied to develop a second-order polynomial regression model that showed a high coefficient of determination value (R 2 = 0.9789) about adsorption process. The optimum conditions were acquired when 220 mg/L solution was contacted with 0.4 g/L adsorbent at initial pH 11 and 120 min, and 444.732 mg/g adsorption capacity was achieved.
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